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JOVIAL for the Dilettante and Beyond:

Compiler Error Detection List

1. Introduction

The error lists in later sections of this document are the latest versions.

The compilers for the version of JOVIAL with which this series is concerned,
J3, are each divided into several phases. The first two phases of each com-
piler comprise what is known as the generator. The generators in use on all
SDC computers are very similar to one another. Beyond the generator phases
there is a great deal of difference between compilers. The organization of
the following sections reflects this (incomplete) comonness among the genera-
tors and the diversity among the later phases.

Even those who have thoroughly studied parts 1 and 2 of "JOVIAL for the Dil-
ettante" (M1-555/061/00 and 91-555/062/00) my make mistakes in writing JOVIAL
prognm. Many errors, but not all, will be detected by the compiler. In the
main the generator will detect the use of ungrammatical or meaningless struc-
tures. Phase 1 of the generator will detect mostly errors among the declar-
ations. Phase 2 of the generator will detect mostly errors among the state-
ments. The later parts of the compilers, called the translators, detect some
errors which should have been found by the generator and other errors which
involve violation of the restrictions established because of machine or trans-
lator characteristics.

Notification of detected errors is by number or some other cryptic code. The
following sections of this document explain the meanings of these error mes-
sages. Some errors, unfortunately, are not detected. Some structures which
are technically erroneous vill meet no objection and may even result in a
program that does what might be expected and desired. It is not, of course,
guaranteed that the result will be the same another time. For those vho are
familiar with only the JOVIAL which has been described for the dilettante,
some of the following explanations my be about things which seem obscure.
It is unlikely that simple programs will elicit references to such explanations.
If such references do occur the mentor should be consulted (see part 1, sec-
tion 1.2, rule 2).

2. Error Detection in Phase 1 of the Generator

Errors detected in the first phase are numbered from 1 to 99. These numbers
refer to the explanations in the list below. The error messages are usually
interspersed, on separate lines, with a printed output of the source program.
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The error detected will be somewhere in the one or two lInes preceding the
message. The message will also refer to the location of the error by nation-
ing "imin program" or the procedure name, a statement name, and a numeric
increment. If the error occurs before any statement label has been found, this
field will be blank*. The numeric increment tells how mn statemnts beyond
the named one to look for the error. In phase 1 only and only for purposes of
locating errors, data declarations will be counted as statements. The state-
maents are counted by counting the terminating dollar sigs.

1 The START operator is missing.

2 Illegal triplet. A JOVIAL "entity" niqht be defined as a primitive
JOVIAL word (such as BG=I ITEK or EQ), a constant, a label, a recog-
nized pair of special characters (such as ($ or 4*), or a single
special character (such as , , , or +). Most-of the program is scanned
entity by entity, considering the entities three at a time, each entity
being considered in turn as the third, second, and first term of a triplet.
Error type 2 means that the second entity is illegal in conjunction with
the first and third.

3* An illegal character was found.

4* An illegal commnt statement occurred.

5 A procedure declaration was found within a procedure declaration.

6 Illegal triplet. See error type 2. Error type 6 means that the am-
bination of the first and third terms of the triplet is illegal regard-
less of the class of the second term.

7 Illegal dollar signs were found.

8 OPMl or NT is not folloved by fIPU or OUTPUT in the statement.

9* Illegal direct code statement occurred.

10* Illegal double prime occurred.

11 Dollar sign is missing =ro I11 declaration.

12 Binary point designator in A( ) is not a constant. References the ASSIC
statement. A( ) is the accumulator designator, and any character con-
tained within the parentheses imASt be a constant.

13 The label is missing in a switch declaration.

hese messages are probably due to compiler error or machine malfunction
and should be reported to the JOVIAL compiler staff.
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14 = or ( is missing in switch declaration.

15 Item is missing in item switch declaration.

16 Procedure label is missing in procedure declaration.

17 CLOSE label is missing in CLOSE declaration.

18 Dollar sign is missing after CLOSE label.

19* Indeterminable identifier or constant occurred.

20 TEM or dollar sign following TEM is missing.

21 Comient terminated by $. This generally indicates the double prime
terminating a comment is missing. If the second double prime were
missing frm a coiment, the compiler would not recover until it found
a dollar sign. In this case the statement following the coent will
be lost.

22* Control is transferred to the zero point in a switch.

23 Uneven number of brackets. Includes (,), ($, $), (I, and /).

24 Too any entries in the dictionary. Processing of source program ter-
minates.

25 Too zany OVMLAY declarations. Processing of source program terminates.

26 The total number of characters required for identifier names, constants
and data is excessive. Processing of source program terminates.

27 Too many DEFINE declarations. Processing of source program terminates.

28 Too many characters of information in DEFINE declarations or too many
characters in one definition and its associated nested defined labels.
Processing of source program terminates.

29 Too large a literal constant (Hollerith or transmission code).

30 Item, mode, or string declaration type code is not recognized.

31 Ite, mode, or string declaration number of bits or characters does not
follow type code for type A, D, H or I.

* These messages are probably due to compiler error or machine malfnction
and should be reported to the JOVIAL Compiler Staff.
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32 Item, mode, or string declaration nmber of bits or characters is not
an unsigned integer for type A, D, H, T or S.

33 Signed or unsigned indication in iten, mode, or string declaration is
not given for type A or D.

34 Item declaration forit is confused. Chek the formt precedin the $
character.

35 A simple item declaration has no type code. Mode definition is used for
its type.

36 Used only on the Philco 2000 in Lexington. See section 4.

3T One of tvo constants specifying range values in an item declaration is
missing.

38 A subscripte* itmdeclaratioa in a table with specified packing has con-
fused format preceding the $ character.

39 A simple item or mode declaration has a data constant inconsistent with
its variable type.

40 A status item, mode, or string declaration has no statuses.

41 A status constant assigned to a variable is not found among the variable's
statuses. This error message indicates the absence of a status; misspell-
ing of the status constant or the status item; or mistaken assuption
about an item in the compool which is not declared therein as a status
item.

42 The referenced transfer point (statement label, close, procedure, or
switch) is mising. rType 2 is synonymous vith undefined tag.
Since a tag cannot be pronounced undefined until the entire proam or
procedure is eained, the error printout only appears after the mIn
propma or procedure. The particular statement label that prowkes the
error message is included in the error message at the extreme right.

43 A non-subscripted variable with a subscript or a sbscripted variable
vithout a subscript is referenced. This coon error occurs vhen a table
item is used vthot a subscript. Even though the item my appear in a
one-entry table, thus making an subscript other than zero meaningless,
the item still requires a subscript.

4J An overlay declaration has a format error or an identifier not already
in the dictionary.
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45 A file declaration has no statuses.

46 A file declaration has a confused formt or uses a atiply-denmd
identifier.

47 A table declaration has a confused format or uses a mutiply-defined
identifier. The declaration is omitted.

48 The model is not found for a like-table declaration.

19 An illegal subscripted variable vas generated as a result of a like-
table declaration. This variable is omitted from the table.

50 A table declaration is confused between subscripted item declarations.
Error type 50 occurs vhen either the DEG or the BED that should be
used to enclose the item of a table has been omitted. Error type 50
is generally followed by nuerous error codes vhich result from the con-
fusion created by the omission of the BEG or RD.

51 A string or item declaration component of a specified table declaration
has confused format.

52 The constant type of pre-set table data is inconsistent vith other con-
stants in the sam set, or not compatible vith the assigned variable.
Constants of preset table data ut be the same as other constants in
the same set, and they must be compatible vith the assigned variable.
An octal constant is an exception; octal constants my be used as pre-
set data for Hollerith, Standard Transmission Code, and A type items.

53 No identifier follows "ITNI" in a simple item declaration.

54 An item declaration identifier vas already used for another item, table,
string or file in the same scope.

55 A mode declaration with illegal format vas not accepted.

56 Array format error. Caution - the array my not have been entered in

the dictionary.

57 A set of array dimensions are not pure unsigned integers.

58 Pre-set table data exceeds the table capacity.

59 A constant has a forat error. Caution, the reduced form my be junk.

60 Pre-set parameter constants assigned to an array with more than 3
dimensions is not currently implemented.
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61 Pre-set parameter constants assigned to an array are excessive. The
number of constants in a set of constants is greater than the number of
columns.

62 A switch, close, or statement label is duplicated in the ame scope.

63 Caution - mode definition was used. The compiler currently in use Nay
or may not have this error message suppressed. Sometimes an Error Type
63 will bring to light errors in spelling declared items, since the
noral mode will create new items with the new spelling (i.e., item
PARITY declared and later used erroneously as PART). If rror Type
63 is suppressed, it is suggested that the programmer scan the dictionary
for similar "surprises."

64 A subscripted variable was not previously declared. Mode definition was
used to enable continued processing.

65 See 61. The number of second level sets of constants is greater than
the number of rows.

66 See 61. The number of third level sets of constants is greater than

the number of planes.

95 An end-of-file is the first thing encountered in the JOVIAL program.

96 There are more than 10 nested defined labelp. (A label probably has
been defined recursively.) Processing of the source program has been
terminated.

9T There is an illegal single prime (').

98 There is an error in format of the library file.

99 An attempt was made to read past the end-of-file on the library tape.

3. Error Detection in Phase 2 of the Generator

Xrrors detected in the second phase are numbered from 100 to 199. These
nubers refer to the explanations in the list below. These error mssages
are all printed out after the listing of the source program. The error
message refers to the location of the error by means of a statement label
and a count of unlabeled statements. Declarations are not counted here.

101 The statement begins with an illegal part of speech, either a constant,
log1cal operator, relational operator, or arithmetic operator. This
my be caused by another error in this statement or the izmediately
preceding statement. *
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102 The FOR statement to initialize a subscript in in the range of a FOR

statement vhich initialized the same subscript.

103 The 2 or 3 factor FMR statement is not terminated by a 4.
lO An expression of the statement contains an odd number of parentheses

or brackets, or does not terminate with a cam or .

105 A TEST statement is used outside the range of any FE statement.

106 A TEST statement specifies a subscript activated by a one-factor IFE
statement.

107 A TEST statement is used in the range only of a one-factor FOR statement.

108 An inactive subscript is specified by a TER statement.

109 At the end of the program, there are not enough AM to match the BEGINs.

110 A non-label is used as a switch point in a switch declaration or as the
object of a OOMO statement.

11 A procedure is used as a switch point in a switch declaration or as
the object of a GOTO statement.

112 An error in an adjacent statement causes a declaration other than SWITO.,
CLOSE or procedure to be missed in phase one.

113 A separator other than $ was found between statements.

ll4 The relational operator EQ is used Instead of an - in an assipiment
statement, or else an IF, IFIfTH, or 031F operator is missing from a
relational statement.

115 The separator - is used instead of EQ in a relational statement, or
else a boolean variable is used in an arithmetic expression.

16 An inactive subscript is specified as a factor in a FOR statement.

117 There are too many ID to match the BEGINs in the program.

118 An error is found in the analysis of a FOR factor. See a previous error
message for the specific error discovered.

119 An expression, rather than a whole statement vas found.

120 At the start of this procedure, there are too many BEGINs to match the
ENDs. Check BEGINs and ENDs in the preceding procedure or main program.
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121 The statement begins with a parenthesis or subscript bracket, or else a

BEGIN, D, START, or TOM is within the statement.

122 The program has too many FOR loops.

123 A table name is used as a variable; or an IT=, ALL, fW, or NiDW
modifier is missing.

125 The statement contains an illegal part of speech. Most likely this is
caused by a missing $ or previous error which caused part of a statement
to be eliminated. Specifically, a BEGINM , ED, START, or TM or a
declaration, I/0 operator, or direct code operator occurs within the
statement.

126 A *, /, or ** operator iusaedately follows another operator. An operand
is-missing in the statement.

12T A boolean variable Is used in an arithmetic rather than a logical expres-
sion.

128 The statement has an odd number of parentheses or brackets.

129 An absolute value modifier or a unary minus sign does not have an object. I)
130 A bead expression has an absolute value modifier.

131 An exchange operator, -, is found in a statement which is probably meant
to be a boolean aseignment statement.

132 An undetermined error, probably due to a missing $ which causes a
part of speech to be used illegally, occurs in the statement.

133 A procedure is used as a function in the statement.

134 A subscript is used outside of the range of its activating FOR statement.

135 One of the left operands for an operator in the statment could not be
located. The operand is probably in the beaded variable of a bead
expression.

136 An excessive nuber of coiss occurs in a bead expression.

13T An illeal part of speech occurs within a subscript expression.

138 A non-boolean item Is used as a boolean item in a relational statement.

()
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139 Over 200 error messages have been given by =12. Correct thewe and try
again. Compilation is terminated.

140 The number of procedure calls exceeds the capacity permitted, by M .

141 The number of procedure declarations exceeds the capacity of M .

142 Procedures in the progam are used recursively, or procedures are called
frm within procedures to a depth of more than twenty levels.

Note Statements are examined for an operand-operator-operand-opertor...
pattern. Bracketers and separators are determined from context to be
either operands, operators, or null. Errors 150, 151, 153, 154 are
mentioned when a break is encountered in this pattern.

150 A sequential operator, declaration, 1/O comand, or a BEM, MD, WPAMT,
or T( was found instead of an expected operand.

151 A separator, logical operator, relational operator, arithetic operator
*or /, or a subscript bracket, or odd parenthesis was found instead
of an expected operand.

153 A constant, odd parenthesis, unary minus sign, or absolute value modifier
was found instead of an expected operator.

154 A statement label, file, ite,, procedure, subscript, sequential operator,
declaration, I/O comnd, BIT/B modifier, direct code, direct assign,
or a BEIN, EID, STAET, or TX was found instead of an expected operator.

4. Errors Found by the enerator in Lexington Only

Te error numbers listed below are produced by the first phase of the generator
on the Philco 2000 computer in Lexington.

36 Too many COmPOOL identifiers are used.

92 Te CI0OL format is illegal.

93 Use of an identifier in the progra is not copatible with its defini-
tion in the COSE0OL.

94' An item, table, or file name was not found in the COFOOL.
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5. Error Detection in the Translator on the QT

jrror messages produced by the translator on the QT contain & ree n "r
between 200 and 300. The list below contains the explanations cor r odi

to these numbers.

essages 200 to 224 arise during processing of the dictionary. 2 ty are
printed before the listing of the dictionary and refer to the approlsiate
dictionary entryn mber. Following that, any error message from 225 and up
are printed. They will contain references to the intermediate langage or
other internal tables. The dictionary, which contains the descriptions of
all variables, labels, and constants, is printed next.

201* The dictionary capacity was exceeded.

202* The overlay capacity was exceeded.

203* The identifier string capacity was exceeded.

204 A floating type item was detected.

205 The name of the I/O device is unrecognizable.

206 A table with no items was detected.

207 A specified table with item overlays vas detected.

208 There is an error in overlaid subscripted Item.

209 An item size equals zero.

210 The number of characters in a constant for initial data exceeds the
number of characters in the item.

211 A specified table vas found with "number of words per entry" omitted.

212 A specified table was found with "number of entries" omitted.

213 A literal item greater than five bytes doesn't start In bit zero.

214 A non-literal item exceeds machine word size.

215 A dual item exceeds half word size.

These messages are probably due to compiler error or machine nalfunction
and should be reported to the JOVIAL compiler staff.
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216 A literal array variable exceeds five bytes.

21T* The class of a dictionary entry is unknown.

218 The numer of parameters exceeds the ner of entries of a table.

219 (not used)

220 The product of the first two array dimensions exceeds 1024.

221 The nmber of parameters exceeds the nmber of array elements.

222 Type of a constant is unknown.

223 Illegal octal constant vas found.

224 Array storage exceeds 32,768.

225* Internal error - length of intermediate language table is uOkn.wn

226* The TM operator is missing in the intermediate lanpe.

22T* Internal error - intermediate language table is too big.

228* Internal error - operators are missing in the temdiate nuge.

229 An illegal subscript vas found vith an Item.

230* Too my unique array subscript combinations vere found.

231 There are too few or too many subscripts on an array variable.

232* Too nny subscripts are used (declared vith 1OR statemmnts).

233 Too saw arrays are declared (total number of dimensions exceeds 100).

234 "BIT or BITE" modifier vas found on a subscript (declared vith a I0M
statement).

235 A subscript declared by a FOR statement was not accepted by the Sanerator.

236 A subscript declared by a one- or two-factorlOR statement is not used.

237 A subscript is used incorrectly.

These messages are probably due to compiler error or machine nlfunction
and should be reported to the JOVIAL compiler staff.
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238 illegal use of modifier vas found.

239 There are too mny uses of a 103-statement subscript.

21.0* Internal error - transfer table was exceeded.

21.1 TOO uch machine language code (DIMUCT code) Is used.

21.2* Internal error - unrecognizable operator vas round in ioeaiteln-

2113 A switch is in error.

21.4* Translator error - statement analysis phase.

2145* Translator error - statement expansion phase.

21.6* Translator error - Premature end of statement analysis.

21&T (not used)

2.8* Internal error - operand Is missing In the inemdaelanguage.

21.9 Variable is illegally subscripted.

250w Translator error - item suibscript analysis phase.

251* Translator error - index register assinmnt fbr the statement.

252 An array has too sony dimensions (more then 10).

253
to (not used)

25 T

258* Internal error - Statement Analysis Table vas exceeded.

259* Internal error - Data Analysis Table was exceeded.

260 A &wW paramester and an actual parameter are incompatible for this
-rcdr call.

261 The nmmbr Of actual input parameters does not agree with the niber of
dixW Input parameters.

* these msages are probably due to compiler error or machine malfunction
and should be reported to the JOVIAL compiler staff.
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262 lh number of actual output parameters does not agree vith the niber
of dumay output parameters.

263 A constant "BMTE" modifier specifies a segmnt of a l1teral it. vhich
in outside the item.

264 "BIT" or "BYT" modifier contains a negative constant bead.

265 The statement causes loss of all significant bits of an operand.

266 Possible error - "BIT" or "BMTE" modifier specifies zero bits.

267 There Is an illegal assiqnmnt or exchange operation* It may be a
constant due to error 266.

268 Possible error in assignment - there is one dual operand.

269* Internal error - address modification table was exceeded.

270 A constant used in a relational statement exceeds the maxmm gnitude
of the variable involved.

271 Multiplication by zero or one was detected.

272 Division by zero or one vas detected.

273* Translator error - statement analysis and arittmetc scaling phase.

274 A variable used in an arithmetic expression is larger than fifteen
magnitude bits.

275 Exponentiation involves a negative base raised to a fractional power.

276 A dual constant is used as an exponent.

6. zror Detection in the Translator an the C=C 16o04

The folloving list contains explanations of the error message nubers printed
by the 1604 translator. The error messages also refer to the JOVIAL state-
ment vhich is erroneous. Nesage numbers between 200 and 300 refer to direct
code.

These messages are probably due to compiler error or machine malfunction
and should be reported to the JOVIAL compiler staff.
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201 M contains more than 5 digits.

201 "DEC" is illegal; (a) too many digits; (b) non-numerical characters.

205 "185" is illegal. Non-numerical characters exist in IUEE.

206 "OCT" contains more than 16 digits and/or 8 or 9 in EM.

20T The LOC or MrU has more than 6 characters (symbolic).

208 DuTplicate tags. The tag referenced by the error message has been com-
pared against all of the Identifiers in the main progam that are
defined in the dictionary, and a match was found. Fbr emple, a main
proam item (e.g., AA) defined in the dictionary vould prohibit the
use of a tag vith the same label (i.e., AA) in the direct code. TIs
is also true If the item and the direct code tag are local to the am
procedure.

301 BIT or BY= size greater than the item size was found.

302 A subscript is used outside of the range of its activating IOV statement.

303 The IOR statement to initialize a subscript is in the razge of a FOR
statement which initialized the same subacript.

301* BICE of an unsigaed item vas found.

305 An impossible subscript computation is attempted.

306* ILD is not equal to 2 for a subscript.

30T A subscript range Is partal3.ly vithin a procedure.

308 Too many machine language subroutines are used.

309 An illega I/0 unit Is referenced.

310 An illegal I/O status request is made.

311 An attempt is made to read or vrite part of a mltiple block parallel
table.

312* Unpacking of the IL is out of phase.

* These messages are probably due to compiler error or machine malfunction
and should be reported to the JOVIAL compiler staff. e
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313 An ungmutical structure was detected.

316 A procedure call Is used without a coxrwesjicinA.-I- ee&we de1matiin.

T. Error Detection In the Traslator an the Philco 2000

FLbling the generator an the 2000, there a"e two pbase. of the condleI
known, together, as the translator. Follwing the tramilatcr the W amabl

ppmoperates. -port or the ccmelsI output Is the bef But "isun tie.
TAC. - rors detected by the first jImse of the translator -mis s amags to
be listed as TAO coments 41t0spruv with the S Gafts Th cmts with
their suaningu are listed here.

N~ ~ N NNOW" DfT. Cx. XXX $
A subscripted it.. occurs Inan OYMAX declaration or m Identiir
which has appeared in a previous OYXM -- c3artim Is mot th first
identifier in the currest overlay dec laration. mterring to ame Cited
dictiCOOY channel (entry) will give the -am of the- i6@mtifisr In

* question.

**5*** Basic of array Identifier AMX

An array has been declared. This Is mot permitted In this veion.

******* lm of dual identifier MAL. iiM

A dual Iim,. not purmitted in this vesion, has bees dedaed.

* ThaDal constant iX4

A dual constant, not permtted In this variss, hae bees used.

**5*** EmI OYU 8191$

This comnt will precede the data for a table declared to hew acre
than the stated .mber of entries. Stamol will be allocated fair ta...
with awre entries, but PM lomp immvl these tlae m notba
correct tests generated. In Jaed~asto the l1milting noer Is 1.3
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dais coment will precede the data for a literal item, declared to have
mwe than the stated nmber of characters. Storage vil be allocated
for literals with up to 3276T charactersa, but their size my be con-
sidered modulo 8192 for use in the WNIUG routines, when referencin the
item without the BxT/BI modiier( a). The use of these modifiers on
the long literal item with variable beads will cause the OUI routines
to utilize the bead values,, and not the dictionary value of the operand's
size (13-bit @Z r). In Lexington the limiting size is 16383.

Xrrors detected by the second phase of the translator on the 2000 cause a
Jump to be generated to a unique undefined label for each kind of error
detected. These labels will then appear snng the temporaries listed at the
beinning of the TAC Code Edit. Their header will be that of the program or
procedure in which they occur. This should distinguish them from harmless
tempories such as 2VMTAMBI& which are sometimes caused by the translator.
If a pro.. is run without correction, these errors will cause a return to

Calls to undefined procedures and jumps to undefined labels are nt detected
by the translator, but these labels are listed by TAC mong the tuoraries
and Jumps to them are flagged as possible errors in the Code Elit.

Iblawing is a list of the undefined labels which my occur-,

2101 An ilegal hardware nae has been used in a file declaration.

2I An attempt has been made to open the CARD file as an output file.

2103 An ilal operand has been used in an input-output statement. br
the full list see M-5530/001o/0, page 5.

2104 Nexmm record size for a M file and an operand used in a N3M
file input-output statement are both greater than 400 words.

2105 Mexamu record size for a T1m file and an operand used In a TIM
file Input-output statement are both greater than 9 words.

2MW !M Too nma ---- storages a" rqired by the :prpu Te
translator "T-RG table with 15 entries has been exceeded.

2MM Too andex registers ae required for the single letter subscripts
which are active at the soe time. ompiler tables allow for 11
Index regsters, real and pseudo, for this purpose.

2 In a desceandin F loop with a variable C factor, the I4S subscript
indexes an Item in a table which starts above 8191 in mmory. (The
test generated to detect when the Index register becomes negative
Is not valid.) The limit is 16383 in Lexington.
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2MTI An operand having a BIT or BTN modifier has an undefined subset
(one or both beads are integral constants whose value is outside
the domain of the operand).

2BIGIT4 A Hollerith or STC item of more than 8 characters is used in an
item switch.

2BIOCONS A Hollerith or STC constant of more than 8 characters is used in an
item switch.

2CO0R A negative, floating constant is used in an item switch. Negation
will not be recognized.
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